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(57) [11*5] 

TgflBffiH 2 9 ±K¥* y^I3 1 * fi£ 
BITS. *A> y7®3 l±fc. ±8WKfi/M*3 8,i:fc3 
ffiffigli:. SOttlM 7 &tt&#BttlM: 

±§5«S'hM-3 8£TX^lCffl^T. TgBfi&ffi 
JB2 9*>ST«ffll*fr3 7*M*)ia"r. »»T. 

4 7 £5S£ICS3 J: 5 2 9 *Blc?IMB 

l/, JHBttlt4 7<&8ta$-a-^>. SmLfe#®ttK4 7 
ei»£ls±flHBff*Hr3 8£8tii£-ff-5. ¥fi6ffl£«® 

icjtsaffi/hK- 3 8 ifiwi ens C <h ti^ < . ±gB&ia® 




(e) 
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[RffRR©RH] 

im$m i ) mm®2&&^y pisi7©tbmb®ji£ 

SftRRft^? P©8ji#&. 
[8*5 2 ] 19*5 1 ££R©ffRBA'\y P ©Kii 
^SlCfc^T. BiiE^-y7W^BSSft£iitrETgBS* 
Sl^ffilC *©&ffi!4>e>&D±#£g!itt#T8H8S 

[19*53] 19*52 KE«©SR«§l'v.y P©HR 
#RK:£<r>T % METRB«E±fcRE*lrs>:7 r R. ± 

P©§3i£#ft. 

[19*54] R*Ri~3©irvrna>fcER©»RB 

[19*5 5 ] §9*5 1 ~ 3 ©t^f na>KE«©»RR 

T$>£-#. S9E*«ttttiBkeeAl203T»2>c:t«: 
ftR&T&ERRRAy HORROR. 
119*56] R*Rl~3©vvfn;iWcER©»RB 

f©hr#r*:*ht, tis#iae^«A 1 2 o 3 
rr^-tserrra? p©sr#8;. 

[§9*5 7 ] 19*5 1 ~ 3 ©Hfn*»K:ER©ERB »' 
R^y P©RR*ttfc*lrVt» RE#R14Rtt#Bfefe 

aniSERtTSERRR/My F©H»*R. 
[19*58] R*51~3©lvfn*lcE«©»BIR 
H©WB*ttK:*^T» 89E^«ttKti« EE* 

anectittufc-rsfiwwsy horror. 

[19*5 9] RRRl~3©bvm*lcER©RRR 
R'SyFCHRaRfcRHT. WE^RftRteS i Oz 
RE^vyEttAliOjTRSCifcR. 

[19*5 1 0 ] §9*5 1 ~ 3 ©lr»-f*i*K:E«©»R 
BR'Ky POttHrRfcRfrvr. fiiiE#BttRttA 1 2 
0 3 Ti&£-#. «E*+yyiBttSiO»Tr*«Ci: 



[§3*5 1 1 ] §9*5 1 ~ 3 w?tifr\z&,m®Bm 

mH^y K©BjB*ttkl*lr»T. MERBRRttRRR 
&JSRT**-£, RE¥*;/;/RRRi1:RRRRTR 

[19*5 1 2 ] RER^*^? KR?©TRR«R 

H±C»*Sna±ff«ffi<hH-fc. ±»Bffi/hfr£H 

±a«8ffi/hH-©affisj£ffitr5a**«^-r*# 
->t*«A«ctti»iii-r*JWW»A V p. 

[§9*5 1 3 ] 19*5 1 2 KBR©RRBR^? PIC 
RUT, WE*1ry^lI*»»asn*lllET««*Ra 

ffiic, *©«E*>6«o±*«*»ii*r*T«aia/hM'«« • 

}&Afc£nsCfc*ft«£-r*»B«B&'V;/ p. 

[8*5 1 4 ] 19*5 1 3 izBRoRRRR'v v P ic 
RUT. RETRBR/hH\ ^irvr/RRiOLhERE 
/hM-tt^-©^^->^«TS*-fitaen-SCt*^a 
tTfcERBR'vy P. 

[fSW©»«&RW] 

[0001] 

^BRx-TRBlbll^&nSERBa'sy P©Uii* 

mzmv. mz. rer*^^* fr*©teb«h 
<t. T$mmm±\zmi$.2tiz>¥* y?mt. 

R £ J* A,TTSSB@B CftlfiTf £BR©±BMBS t * 

r*.&erbr'\v HoHR^fcRr*. 

[0 0 0 2] 

[«R©RR] BRER'S? Ffcfflt»&n*BBB€r» 

*«±«BBHRJ:tfT»B«HfcRl'ianfi. ERRf^* 
IC;tffaTS±&B@RR<k^g?RffiJI©5fc*aSTtt. R 
rtSnfcjSR***** 3'7 r S*2iaUTESR«:fc|6j*» 

oxiinm-r. £©Rnmb;fcigB*>t;: < fc- ; >TBR«tt 

fcR«**B#i&*n*. Ufctf-aT. ERR#±©ER 
ERR»fc»lSrrs±»RRR*J:m : 
RRRROifeRRlCi-aTRRSn*. 
[ 0 0 0 3 ] jg¥. ±gSR@R©5teRT. y 7R£ 
R&TT8BfiR£ttlOT£«R©±ftMR«$RR*" 

*ct*ttt*e.nTt>a. £5Lfc4g&©±gBSiiRR£ 

RVtfltf, EBRR±©EBP5vd'«*R»*!:a:*» 
LfctfoT, ERR#Cjt»f 6ERh?v»RR 
•Tfcfc>^ffiESRK«:R«>3 £ £ A^tfSS. 

[0004] bfc±»i»BM*»R-r*K:tt. r*. 

«#^¥9-2 7 0 1 0 5^4i«»CE«Sn-5±5IC. 
a-f^/t^->©^(c5fefi[-3T. ±g?«ffi©ittgij(i 
K««*RT±RR«/hH-ft»RrntfJ:^. 3-f*/t 

*->im&zM&Miz*iBfi** y?m±tz±mm 

«/hH-feRRTn«. 7 * P U-^X P £J1< olt-S^S 
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[0 0 0 5] 

t>. ±»ffl««©#*ai*T*f*<h, ±s&sijb 

C» b E& h 5 y jr R#A fcR 0 HIT ±§&B{IJI tc «fc o 
Eft h 7 - tOT^<^TL* 

3. zo-jj-c. ±&mmm<Dm*t>m?gz>£* e» 

[0 0 0 6] 89E&«E«©«S*ffi-Ctt, a-TW* 
/hK-±fc±fflBB«a<«Jl S tie d tfr , ¥^{b0f^ 

cosf i;r±aai«ff <o» lt l * 5 . 

[0 0 0 7] ±E*ttlcR*Tfc$n/i&© 
R«<*]&^^ K*^<D±«MBa<D»**IE* 
KR£T*d£#^€f*l*RBSA* K0>»i6#tt£S 

[0 0 0 8] 

[^JS^»ft-refca&0^S] ±EHW£»ST*fc«> 
(c. *KWk:«fctitf, RaWfirfc*'^ KS-^^TfflB 
SR*»jjWen:8t, T»Raa±lc** 
fi&1-£Xg<h* *V!y^H±Jc±aw«/hM-*«tiE-re 
lit, ±»B*/hfr±«c#BttBI&»*'rei8t, 

mmzitzxmt* auufc3Htt±R&iH&UT±fliB 
MfrKzmmz-szxmt. stHLfe±sBR*H-±K: 
±as»t^- >*»*-reie t - £ 

tfSSRB&'V;, K®»i&#tta<««<*ti*. 
[0 0 0 9]. «A«¥tftj61l:CMP (ffc^MfiSttW 
») W*ftffi*«RT3dfcfc«fcoT# 
BttKaQQUB bfcP»AT«FJ«a«**ITa*« - fc*«T 
-t'P^ofcttlRttKfCilfiStlTliS. d5LT 

ci^*5<ot*5. »5featifc*«ttiR^ftAT± 
a««/t*->^±a«fi/hjt±Jw«rt$tititf, ±a 

Ba/t*->©-»£±»BB/Mfr£<&ttftlc<fcoT± 

s»iBa#««sn*diifca. u&jWot, #b& 



[0010] zoLtznm^mz^ti^ mmm£&* 

Tz***&&?&$m&»mmt* ±.smm^w\z» 
«ati*±»««/t*->t*«A5»R«a'\y h# 

*oi»$s*:€r<ftSdt^T€rtitf. ±a««/jvfr± 
»ca*a&ti6±a««^^->&^iia*a>*iciRs 
ZitZZthT'tZ. ±ffiBB/^->a*± 
■» naa/hM-^ 6 e& k * 0 tcsg 9 mi- c <t £is 
iLTSd<ha*"C€r*<zrc**. d-5Ufc±««a/^- 
yam 0 as uttEftjc 1; 0 e^b^sss 

[0011] **y7mt>mf&2tiz>T&mm®&mz 

/WT-*<»rt*tlTfcJ:lf». C-5LfcTa«a/hfrlc<l;ti 

«as<o*^±ffl«B/wti3<fctrFa«a/hfr^± 
icfcoxasa^iryy^jprtati. ^©iies. j§*e 
^©ftiriSR&atiaff^^rt-rscta&^sa. d-5 
u&«»Eftati«*3ft«E»ii*icfpffl-rtitf. eaa» 

[0 0 12] C-5UfcT8H8a/hfr^^*-r*lctt. 

±ama^Hr«j:tf#BttR«inkaa-r« 

XH<h, ±BBBB/W*-**r«WBttRtTX^K:jBV»T 
TOBa/hfr*^TSxe<h$3 6£«*titf<fc(r>. 
d3Lfc-R<DXgK:J:titf* ±««a/hfrt:»tT» 
&<fc < ^^^&!) $ tifcTSHBa/Mt *M#fc:»-6 - <h ^ 

mmmmmm^* w/mt «aa * x y ^ > y it 

*#"r*»»^6»lS$tlSCd:3ft<asHf>. *BttR 
IKfcStttltf, «AtfR*ttx-y^>y*«^T*«tt 

Re»Lt?t>^^y^H€»5feLfco, ftm&immz 

e**r«-35rrA 1 20 3 *ffi^T*«tt«aR^^ 
«ts^-es i o 2 *m^Tftm&imm***v 
#attR**riE-r&-*-cRft*«a«*«v^T#Btt 

»»R*«rtLTt)<t^. 
[0 0 13] 

[0 0 14] HlttBax-<X^KHfO-a#«tLT 



»BB2000-0999I6 



OA-Hf>fX^K7^y (HDD) 10©rt»«jS«: 
^"fo HDD 1 QO>J\W>tf\ lfcWU Seal 2lC 
gf^ti^r^X^l 3t, fi&^x^X^l 3lc*f 

^oT^t'JyyJ-Al 6*<RMKIhd*L ^Ofe 
X. #±^HX^* r l4^«»r>fX^13±(OHS 

[0 0 15] H2tt#±'V.y KX^-f ^1 4<&-^#0y 
£5kT. C©ff±MFX7^fyi 4MU RSxwX* 

1 3ic#ftT3f¥±®i 9*«AS. S±I1 9KH 
ABS® (SaMSttffi) £#J«T*2«®U-^2 0 
^»/«Sns. S±vyFX7^^HH iMf^ 
£1 3©@fctlC#±iBl 9 (EMCABS®) (CgttS 

^»ti2 1 ^fflfflbxaax-f 1 3 

mwjBBJctt, im-rz&oiz. nwmsi^vF2 2ifi 
rtjK$n&*R«a^^Hrt*iR2 3^««§ns. - 

jR»C, S±Ay HX^-f^l 4ttA l 2 OzT i C (7^ 
^viO *&*RS*u *R«»^yFrtRR2 3HtA 
I2O3 

to 0 1 6] i3^#itoa *9K«K:ffe»nm 

"\y K2 2©Rj6£ttS»fcRWTS.- rtSI2 3lC|*J 

K$n*»R«a'\yH2 2tt, ff±ai 9K:Bstr«* 

R^ftDffiOSftSt«Ut (MR) #?25fc, BIX 

^f2 6t^M^ MRi^2 5ll A 1 2 0 3 ^ 2 7 
Jc«Je>ii*tlTFeN^N i FeO"F»*>-AFi2 8 

[0 0 17HW*a^H«T2 6B, MR*? 

2 5 0±*S/-^F12 9 3^«fa*TaaBMttt>^ 
«tt37*»ritT*±«B«/^^->3 0*l>A*. ± 
»KS*M3 Oall *t^I3 1 t*bT±«S/- 
;whh (TSWBffi) 2 9fc*nsrr*. :o^7^13 
1©»*K:J:oT* ±&8aftR3 1 aiT8WaJB2 

9 1 <dk \zw$&&* * v n* zttfcz. 

±g&fiBS&58 3 0 btt*t^i3 1^ LTTSB&a 
/1 2 9K»R$n*. WSftt03>fJW^->3 2l: 

«a^«w&*n-5t, 3-f;wt*->3 2©+*b*ira 
TS±»«««»3 0bK:«A«i*«±*sti. 
tt^±ffiB«/tjr->3 0*irTF»«a)i2 9S«« 

[0 0 18] B4*flM*T#RBU »##©+'&fcffiR 
T£ 3-f jr-> 3 2 <D*ij*fctt* 1 3I#WU8 3 



>3 20^»ttt^2?l*aib«U3 4^«aE$nS. c 
n^>mi £J:tfS§2 3l#tiibgl3 3, 3 4^IUT3^ 

;i//^->3 2ic«ssa*flys2ft£. 3-f^*->3 

2tt. *+y^l3 1±fc«II*n«TaHSWl3 5 

[0 0 1 9) B43&>69l£a>fc<fc5lC, S±v;HX5 
^yi4^±U 9T»#ii**^^^c:Btr±a« 

@5t^3 0 an. waottfra^fcaa^x* 1 3 

££tfTS&maJI 2 9 SW*«rtl9tt. Hr^f X 

0 1 3«c»isj-r*±awa*a3 0 a*s»*a*^^ 

y :/£R^TTS««JB 2 9 Kfx#* < H t 
[0 0 2 0] 05 (a) ^#ILoo, 

6©*jB*»5ST-5. B*»#ii*'N^H* J f : 2 6tt, 
TAHNM2 9A^*D±^aiS«*T«M8*/^3 

7*r;l*. ^©Taw«/hM-3 7tt, wer<5«fc5 
9±\z&*bT!&m2nzm&m^m&L2nTb&^. 

[002 1] TSR^S/hH-3 7±\Z\*. *t^i31 
^»/u"C±«/J*3 8^I$n^>o 05 (b) 
&W&a»fc«k5fc, T««S/hfr3 7. *t7/I3 1 

;&e>n. *n&H*n mftztvb&viz. #m&tm 
13 5H ±a««/hfr3 8©affi^ji5jBt*rsa^3 

9*»*UT^«. ±«*6ftB3 6±^*«$nS±a 
lSW->3 0O5feSll *<D«*3 9*>Stt*H^ 
* 3 fcft* 3 9 U ±S««/hfr 3 8 ICS 

tt3nT»S. d0a*3 9fc:JtALfc±«»ff/ , «^- 
>3 , 0©-«t±ffl;B«/hjt3 8t»CJ:oT±«M«« 

[0 0 2 2] Z.<D&?\Z. TARBCJI2 9^&ft0±«< 

ofc«a«c[)*^TSs«a/hM-3 7t. Ht;<aas<o 

*^±«BIi:CD|||Ti*i«>D»DS«ia T 

awa/hfr3 7^«ttf±awi»aH±©*^««T«» 

[0 0 2 3] &\Z. *&9Hztoznmm&^y F2 2£ 

£1\ B6 (a) lC^T£5JC, AliOzmtfi&m\ZtiL 
mtEtltzA 1 2O2T i CB09XA-4 OgffilC^KlS 
St'sy H 2 2 VROX^ty K 2 2 fct 1 # 

*7sv<i9\ 4\z®r>m2tiZ>l7ny9Z;t\z 
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ihTcttf-czz. &rfi2titzmmmf«.^v K2 2isa 
[oo2 4]^t, 06 (b) ic^T<toic. mmm 

K2 27W£/££ft£'y-xA-4 0^6, jWi-N? 
KX?-f ^1 4 ^-^(CM/uTc^x A-A- 4 Oa^ 

iC, mmLtc2¥\\<DU-)\,2 0£§frf?±ffi 1 9£f£ff 
06 (c) Ox/W\- 

4 o afrz&nii^y kx^< 4W®omznz> 0 

2t\Z>£o\Z. T^>-)V^M2S, MRlf2 5, T 

®mmm 2 9, ^^^yi3 i^*^t^> 0 
711 3 1 {cti^jx^A 1 2 o 3 ^s i o 2 1^^ remit 

&o€f*-X4 3lC«^^^Ta^N i Fe^ 
7^>l/yXh4 4^l, 07 (a) ICtkTcJ:? 

zmft/m&rz. £<D®mz&?T. ±.tmmnwi 

l/^H4 4^»*U «frt>£^-X4 3a«fflTS. 
[0 0 2 6] m^X. y* hUzsXh4 4t)m2m-ft> 

4 3£««£jI«;5-frS. T^<h, WAHB7 (b) 
^Tcfc^lC, 7*hUvXM4ic®;bnT^fc(^o 
€T^-X4 3<Z)8ffiffi^^^o^^SL, BttRtflfc 

RsttSe co«K(c«fcoT, ±a«S/hH-/^->4 

5rtfctt±aHBffi/Jxfr3 8 3W»fifi$n«. ESB^COtC 
C*M*#«U BttR<OR^I*W;ltf0. 

[0 0 2 7] BttRiOARft. HC<7*H/Wh4 
4*fflfflU 0 7 (c) fc«T.fc5fc, fifcRSftfcBtt 
R±K#BttR««R-r<5. Clco^RICctoT, ±SBB 
«/hfr/t*->4 5 rtKtt#BttR4 7tfJBj££*L<5. 

[0 0 2 8] 7^hl/yXM4H 
»«*fflVVTI**;*ft*. £<DB*£fC<fcoT, 0 7 

(d) K«T.fc5fc, H-G)^ttA^->JC^$n^ 
BttR4 8£<fctf#BttR4 9#Sn*, ±fflB«/hfr 
/W->4 50{WTH BftRtf>_h8&B®/Mt3 8tC 
««4nfc*«ttR<0#BttR4 7*t»^n-5. 

[0029] rwt, < *>$;p*ffl^T, jfcRsnfc 

BttR43J:t«PBttR«)HfflT?5F5a:«)o€f^-X4 3 

SBBJ3 2 9*ffia*STSB«/M*3 7£BiJDaj-fo 

0 7 (e) Ic^-Tcfc^lC ±fltBB/hft7^- 
>4 5<0«*"CfcL T»B«IH2 9«iiM>6ft*Jb&*S 



T«B«/Wt 37, y 7/^3 1 . ±«Bffi/hfr 3 8 
*<tW*BttR4 7©MH*^#6n*. d(Ocfcot-± 
SBffi/hfi-3 8<0/^->^tt*TX^JCfi|fflLTTa 
Bffi/h)t3 7feH0ttS-frtf, MaMty^WfltT 
*±8BB«/hM- 3 8 tT8SB«/hfr 3 7 ch^TftiTf 

n#*E*c titter. 

[0 0 3 0] «Btt#»SttfcS, A- 3 0 SffilC 
-»!C#Btt««r&to%TBllfiaH 3 5 £f£RT 

s„ T»*6fiwi3 siettWAtf a i lOs^ffl^&n^. 

TS»»Jl3 5tt, 08 (a) (C^-Tct^tC, ±g&BS 
/hfr 3 84>#BttR4 7 £5££lc®? Z. ££U& m 
•i [0 0 3 1] m*Ts 08 (b) (C^fcfcotc^Btt^ 

4 7«tRuird£T. *RsnfcTaifiai3 5ic»u 

T¥SfcW*S:*lS-rs. Z.<Dt£. ±«B«/hH-3 8 

\m»^tiu^. «e>^£j5jtRK«fcoT»e>n 

-5 ±«B«* Jt 3 8 ®JV*ttJM« $ o ¥Sft;W«;: 
n«, #BttR4 7*«fflUfc«jfi-e***cw*ffla* 

vm? o \z &%^mwmmt>n% z. ttrnz u 

[0 0 3 2] ¥Sm 08 (c) fcjft"r«fc5IC, WtL 
«^tt<t>X7f>^ffl^T, 8taLfc#BttR 
4 7 am #o£/£R0Sffi£{jw*£ 
±SM«/Wfr3 8^Rffl-r*. E«tt<*>Xy5 L >y 
*BttR^6Jte*#«ttR4 7CD**«Xy 
^>^^n, BttRj&*5ft*±aBffi/Mt3 Sttlyf 
>ys*lttlr^ ^rc, *BttR4 7<hT3«&13 5<5: 
CDf B 1TX75 1 >^lt^S^6-d:Ti3^^ #BttR4 7 
©»*IC*&oTTfiWaBH3 5<OJS^B«0Uftm 

I3 5l:jttlTSiO z <7)^BttR4 7*»j«-rn«J: 
<, S^iC, S iO2 0TS5^^3 5lC^LTAl 2 
0 3 (D#BttR3 7*»ifimtfJ:^. C0^S{d<fco 
T, T68«aH3 5»ffifc:tt, ±^Bffi/jNfr3 8£j£ffi 
tT*ffi*3 9 ^(S^nscit 
[0 0 3 3] 08 (d) \Z9fk-f£o\Z. ±ffl 

B«/t^->3 0^ricR$n*t, ±8ttl%*3 0a 
Ttt, ±fflBffiA^->3 0©fta^±aSB«/hfr3 8 
(C«3R$nSil<!:t&*. ±«BSA^->3 0©J«R 

ic5tao^3< )ww->3 2 (omfc^iffl&mm 3 

$nT*)<t<, *BttR4 7«)»*«k:fftonTfc± 

m"n©»^T*. ¥Sft;iftfcTS»»H3 58 
B±JC3-f^/t*->3 23W»*sn*Ct^&, n^f 



( 6 ) 
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[0 0 3 4] w&Ltcmmmm^iz* -i*y^)vzm^ 

lTt)<fc^o ^©if^iCte, ^^^^13 1ICS i 0 2 
£ffltf>a»£K:li* A 1 203&ffl^T#«ttR4 7 £J£ 
J5£U ^□tX^tltBC l3^C 1 2 

A 1 2 03«rffl^^«^IC«, S i 0 2 fcJHl>T#Btt» 
4 7«U ynir^^XtLTCF 4 ^>CHF 3 £ 

3 l©»56K:*fcoT#«ttK4 7©»*#B«DU& 

[0035] *%w\z&z>mmm%&&^y 

[0 0 3 6] 



[BS©ffi«ftft91] 

[01] A-Hr-rX^H^-f ^ (HDD) ©ftg&® 

[B2] f?±^ y©-^#ws^-r»«0 

[0 3 ] SHWBft'sy HO«JBt*K»K:*-r»BH 

[04 ] SSIS^fc^'v;/ H*^©«JBS«E*fifc* 
T¥®0T&£. 
[0 5 ) RW»*ii*^!y H*?©****©*!!* 

i«bkcst»«b-c**. 

[06] »±'S^FX7^^©HiSX8S:*IlSfl?»C^ 
T0T?**. 

[0 7 ] BW»*ii*^y K*F©«!JBiat«*tt 
[08] KSrasa^vy K*^©HifiIgK:;fctt* 
[«W©IWn 

2 2 iRi^^K, 2 6 B*tta*AyH* 

29 tssbsji* 3 0 ±ss8g/^->. 3 1 
35 #^tt^g®ttT©T^*fia 
i, 37 &mtt2T9mmfrK* 3 8 ±^ms/h 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the lower magnetic pole layer of an induction write-in head 
component, and the process which forms a gap layer on a lower magnetic pole layer, The 
process which forms an up magnetic pole wafer on a gap layer, and the process which forms a 
nonmagnetic membrane on an up magnetic pole wafer, The process which forms a wrap 
nonmagnetic insulator layer for an up magnetic pole wafer and a nonmagnetic membrane. The 
manufacture approach of the thin film magnetic head characterized by having the process at 
which flattening processing of the nonmagnetic insulator layer is carried out, and a nonmagnetic 
membrane is exposed, the process at which the exposed nonmagnetic membrane is removed and 
an up magnetic pole wafer is exposed, and the process which forms an up magnetic pole pattern 
on the exposed up magnetic pole wafer. 

[Claim 2] The manufacture approach of the thin film magnetic head characterized by having 
further the process which forms the lower magnetic pole wafer with a level difference which 
rises from the front face in said lower magnetic pole layer front face in which said gap layer is 
formed in the manufacture approach of the thin film magnetic head according to claim 1 . 
[Claim 3] The manufacture approach of the thin film magnetic head characterized by having the 
process which carries out the laminating of said gap layer, an up magnetic pole wafer, and the 
nonmagnetic membrane one by one on said lower magnetic pole layer, and the process which 
uses an up magnetic pole wafer and a nonmagnetic membrane for a mask, and forms said lower 
magnetic pole wafer in the manufacture approach of the thin film magnetic head according to 
claim 2. 

[Claim 4] Said nonmagnetic membrane is the manufacture approach of the thin film magnetic 
head characterized by being formed from the ingredient which has the etching ratio from which 
said nonmagnetic insulator layer differs in the manufacture approach of the thin film magnetic 
head according to claim 1 to 3. 

[Claim 5] the manufacture approach of the thin film magnetic head according to claim 1 to 3 — 
setting — said nonmagnetic membrane — Si02 it is — while — the manufacture approach of 
the thin film magnetic head characterized by said nonmagnetic insulator layer being aluminum 
203. 

[Claim 6] while said nonmagnetic membrane is aluminum 203 in the manufacture approach of the 
thin film magnetic head according to claim 1 to 3 — said nonmagnetic insulator layer — Si02 it 
is — the manufacture approach of the thin film magnetic head characterized by things. 
[Claim 7] It is the manufacture approach of the thin film magnetic head characterized by said 
nonmagnetic insulator layer being an oxide insulator layer while said nonmagnetic membrane is 
non-magnetic metal film in the manufacture approach of the thin film magnetic head according to 
claim 1 to 3. 

[Claim 8] Said nonmagnetic membrane is the manufacture approach of the thin film magnetic 
head characterized by being formed from the ingredient which has the etching ratio from which 
said gap layer differs in the manufacture approach of the thin film magnetic head according to 
claim 1 to 3. 

[Claim 9] the manufacture approach of the thin film magnetic head according to claim 1 to 3 — 
setting — said nonmagnetic membrane — Si02 it is — while — the manufacture approach of 
the thin film magnetic head characterized by said gap layer being aluminum 203. 
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[Claim 10] while said nonmagnetic membrane is aluminum 203 in the manufacture approach of 
the thin film magnetic head according to claim 1 to 3 — said gap layer — Si02 it is — the 
manufacture approach of the thin film magnetic head characterized by things. 
[Claim 11] It is the manufacture approach of the thin film magnetic head characterized by said 
gap layer being an oxide insulator layer while said nonmagnetic membrane is non-magnetic metal 
film in the manufacture approach of the thin film magnetic head according to claim 1 to 3. 
[Claim 12] The thin film magnetic head characterized by having the lower magnetic pole layer of 
an induction write-in head component, the gap layer formed on a lower magnetic pole layer, the 
up magnetic pole wafer formed on a gap layer, the nonmagnetic insulator layer which forms the 
hollow which surrounds an up magnetic pole wafer and uses the front face of an up magnetic 
pole wafer as a base, and the up magnetic pole pattern connected to an up magnetic pole wafer. 
[Claim 1 3] The thin film magnetic head characterized by forming the lower magnetic pole wafer 
with a level difference which rises from the front face in said lower magnetic pole layer front 
face in which said gap layer is formed in the thin film magnetic head according to claim 12. 
[Claim 14] It is the thin film magnetic head characterized by accumulating said lower magnetic 
pole wafer, a gap layer, and an up magnetic pole wafer in the same pattern configuration in the 
thin film magnetic head according to claim 1 3. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the thin film 
magnetic head especially equipped with the lower magnetic pole layer of an induction write-in 
head component, the gap layer formed on a lower magnetic pole layer, and the narrow up 
secondary magnetic pole which counters a lower magnetic pole layer on both sides of a gap layer 
about the manufacture approach of the thin film magnetic head used for a magnetic disk drive or 
a magnetic tape unit. 
[0002] 

[Description of the Prior Art] With the induction write-in head component used for the thin film 
magnetic head, the magnetomotive force generated by the coil pattern is guided at an up 
magnetic pole layer and a lower magnetic pole layer. At the head of the up magnetic pole layer 
which counters a record medium, and a lower magnetic pole layer, the guided magnetomotive 
force bypasses a gap layer and begins to leak toward a record medium. Information is written in a 
record medium by this magnetomotive force that began to leak. Therefore, the recording track 
width of face on a record medium is determined by the head width of face of the up magnetic 
pole layer which counters a record medium, and a lower magnetic pole layer. 
[0003] To form the narrow up secondary magnetic pole which counters a lower magnetic pole 
layer on both sides of a gap layer at the head of an up magnetic pole layer in recent years is 
tried. If such a narrow up secondary magnetic pole is used, the recording track width of face on 
a record medium can be narrowed, therefore it can raise, the recording track consistency, i.e., 
the surface recording density, to a record medium. 

[0004] What is necessary is just to form an up magnetic pole wafer at the magnetic pole head 
separately from an up magnetic pole layer in advance of formation of a coil pattern in order to 
form such an up secondary magnetic pole, for example, so that it may be indicated by JP,9- 
2701 05,A. If an up magnetic pole wafer is formed on a flat gap layer before forming a coil pattern, 
it is not necessary to attach a photoresist thickly and the magnetic pole width of face of an up 
magnetic pole wafer can be narrowed. If the laminating of the up magnetic pole layer is besides 
carried out on a section magnetic pole wafer, the induction write-in head component equipped 
with a narrow up secondary magnetic pole can be offered. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, it is desirable to be stored in the range 
where the thickness of the up secondary magnetic pole which met in the direction of a recording 
track is fixed with the above-mentioned induction write-in head component. For example, if the 
thickness of an up secondary magnetic pole is too thin, a record blot will arise from an up 
secondary magnetic pole by the up magnetic pole layer jutted out crosswise [ recording track ]. 
It will become impossible therefore, to raise a recording track consistency as expected. If the 
thickness of an up secondary magnetic pole is too thick, record magnetic field strength will fall 
and it will become impossible to write information in a record medium on the other hand. 
[0006] By the manufacture approach given [ said ] in an official report, it precedes forming a coil 
pattern and flattening polishing of the front face of a bonnet and a nonmagnetic insulator layer 
must be carried out for an up magnetic pole wafer by the nonmagnetic insulator layer. According 
to this flattening polishing, an up magnetic pole wafer is exposed flat-tapped with the front face 
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of a nonmagnetic insulator layer. The thickness of an up secondary magnetic pole will change 
according to the amount of polishing of flattening polishing from the laminating of the up 
magnetic pole layer being carried out on the exposed up magnetic pole wafer. However, it is not 
easy to control the thickness of an up magnetic pole wafer to accuracy in this flattening 
polishing. 

[0007] This invention was made in view of the above-mentioned actual condition, and aims at 
offering the manufacture approach of the thin film magnetic head that the thickness of the up 
secondary magnetic pole of an induction write-in head component can be set as accuracy. 
[0008] 

[Means for Solving the Problem] The process which forms the lower magnetic pole layer of an 
induction write-in head component according to this invention in order to attain the above- 
mentioned object, The process which forms a gap layer on a lower magnetic pole layer, and the 
process which forms an up magnetic pole wafer on a gap layer, The process which forms a 
nonmagnetic membrane on an up magnetic pole wafer, and the process which forms a wrap 
nonmagnetic insulator layer for an up magnetic pole wafer and a nonmagnetic membrane, The 
manufacture approach of the thin film magnetic head characterized by having the process at 
which flattening processing of the nonmagnetic insulator layer is carried out, and a nonmagnetic 
membrane is exposed, the process at which the exposed nonmagnetic membrane is removed and 
an up magnetic pole wafer is exposed, and the process which forms an up magnetic pole pattern 
on the exposed up magnetic pole wafer is offered. 

[0009] For example, polishing processing can be terminated when using CMP (chemical machine 
polishing) for flattening processing, and a nonmagnetic membrane is exposed by observing a 
polishing load. Such techniques are already established. In this way, if polishing processing can 
be certainly terminated when a nonmagnetic membrane is exposed, the amount of polishing of 
flattening polishing is certainly controllable. If it replaces with the removed nonmagnetic 
membrane and an up magnetic pole pattern is formed on an up magnetic pole wafer, an up 
secondary magnetic pole will be constituted by collaboration with some up magnetic pole 
patterns and an up magnetic pole wafer. Therefore, if the thickness of a nonmagnetic membrane 
and an up magnetic pole wafer is managed firmly, the up secondary magnetic pole of desired 
thickness can be offered easily. 

[0010] According to such a manufacture approach, the lower magnetic pole layer of an induction 
write-in head component, the gap layer formed on a lower magnetic pole layer, the up magnetic 
pole wafer formed on a gap layer, and an up magnetic pole wafer are surrounded, and the thin 
film magnetic head equipped with the nonmagnetic insulator layer which forms the hollow which 
uses the front face of an up magnetic pole wafer as a base, and the up magnetic pole pattern 
connected to an up magnetic pole wafer is offered. If the large depth of a hollow can be taken, 
for example according to this thin film magnetic head, the up magnetic pole pattern piled up on 
an up magnetic pole wafer can also be made to hold into a hollow thoroughly. Consequently, the 
up magnetic pole pattern can prevent ******ing crosswise [ recording track ] from the up 
magnetic pole wafer. It is thought that an overhang of such an up magnetic pole pattern 
produces a record blot, or weakens record magnetic field strength. 

[0011] The lower magnetic pole wafer with a level difference which rises from the front face may 
be formed in the lower magnetic pole layer front face in which a gap layer is formed, for example. 
According to such a lower magnetic pole wafer, the narrow leakage field which writes in by the 
up magnetic pole wafer with narrow magnetic pole width of face and lower magnetic pole wafers, 
and a gap is formed, consequently does not have a swelling can be formed. If such a narrow 
leakage field acts on a record medium, the recording track width of face on a record medium can 
be narrowed. 

[0012] In order to form such a lower magnetic pole wafer, the manufacture approach of the thin 
film magnetic head should just be further equipped with the process which carries out the 
laminating of a gap layer, an up magnetic pole wafer, and the nonmagnetic membrane one by one 
for example, on a lower magnetic pole layer, and the process which uses an up magnetic pole 
wafer and a nonmagnetic membrane for a mask, and forms a lower magnetic pole wafer. 
According to such a series of processes, the lower magnetic pole wafer positioned with a 
sufficient precision to the up magnetic pole wafer can be obtained easily. That is, it is desirable 
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to be formed from the ingredient which has the etching [ on which a lower magnetic pole wafer, a 
gap layer, and an up magnetic pole wafer will be accumulated in the same pattern configuration 
in the thin film magnetic head ] ratio with which said nonmagnetic membrane differs from said 
nonmagnetic insulator layer and gap layer again. If an etching ratio is changed between a 
nonmagnetic membrane, and a nonmagnetic insulator layer and a gap layer, it will become 
possible to remove a gap layer, leaving a nonmagnetic membrane, for example using reactant 
etching, or to remove a nonmagnetic membrane, leaving a nonmagnetic insulator layer. In such 
cases, it is Si02. It is Si02 while a nonmagnetic insulator layer and a gap layer may be formed 
using aluminum 203 while using and forming a nonmagnetic membrane, and forming a 
nonmagnetic membrane using aluminum 203. It may use and a nonmagnetic insulator layer and a 
gap layer may be formed, and further, while forming a nonmagnetic membrane using the non- 
magnetic metal film, a nonmagnetic insulator layer may be formed using an oxide insulator layer. 
[0013] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained, 
referring to an accompanying drawing. 

[0014] Drawin g 1 shows the internal structure of the hard disk drive (HDD) 10 as one example of 
a magnetic disk drive. The magnetic disk 13 with which a revolving shaft 12 is equipped, and the 
floatation head slider 14 which counters a magnetic disk 13 are held in the housing 1 1 of HDD10. 
The floatation head slider 14 fixes at the head of the carriage arm 16 which can be rocked by 
the circumference of the splash shaft 1 5. In the writing and reading of information to a magnetic 
disk 13, splash actuation of the carriage arm 16 is carried out by the actuator 17 which consists 
of magnetic circuits, consequently the floatation head slider 14 is positioned in the recording 
track of the request on a magnetic disk 1 3. The building envelope of housing 1 1 is closed by 
covering which is not illustrated. 

[0015] Drawing 2 shows one example of the floatation head slider 14. This floatation head slider 
14 is equipped with the floatation side 19 which counters a magnetic disk 13. The rail 20 of two 
muscles which form an ABS side (air bearing surface) is formed in the floatation side 1 9. The 
floatation head slider 14 can surface from the front face of a magnetic disk 13 during a 
revolution of a magnetic disk 13 using the air flow 21 received in the floatation side 19 
(especially ABS side). The film 23 with the built-in thin film magnetic head with which the thin 
film magnetic head 22 was built in is formed in the air runoff side edge side of the floatation head 
slider 14 so that it may mention later. Generally, the floatation head slider 14 is formed from 
aluminum202TiC (Al Chick), and the film 23 with the built-in thin film magnetic head is formed 
from aluminum 203 (alumina). 

[0016] The structure of the thin film magnetic head 22 concerning this invention is explained 
roughly, referring to drawing 3 . The thin film magnetic head 22 built in the built-in film 23 is 
equipped with the magneto-resistive effect (MR) component 25 for information reading which 
faces the floatation side 1 9, and the induction write-in head component 26 for information 
writing which similarly faces the floatation side 19. The MR component 25 is embedded 203 
layers of aluminum 27, and is put between the lower shielding layer 28 of FeN or NiFe, and the up 
shielding layer 29. 

[0017] The induction write-in head component 26 is equipped with the up magnetic pole pattern 
30 which forms a magnetic core with the lower magnetic pole layer as which the up shielding 
layer 29 of the MR component 25 serves. Up magnetic pole head 30a counters the up shielding 
layer (lower magnetic pole) 29 through the gap layer 31. Of work of this gap layer 31 , it will write 
in between up magnetic pole head 31a and the lower magnetic pole layer 29, and a gap will be 
formed. Up trailing-pole-tip 30b is connected to the lower magnetic pole layer 29 through the 
gap layer 31. When a current is supplied to the curled form coil pattern 32, line of magnetic force 
will be generated by up trailing-pole-tip 30b which penetrates the core of the coil pattern 32, 
and this line of magnetic force will circulate through the up magnetic pole pattern 30 and the 
lower magnetic pole layer 29. The line of magnetic force through which it circulates writes in, and 
a gap is made to generate a field. 

[0018] Drawing 4 is referred to collectively and the 1st outgoing line 33 is connected to the main 
edge of the coil pattern 32 located at the vortical core. The 2nd outgoing line 34 is connected to 
the outer edge of the coil pattern 32 located in a vortical rim. A current is supplied to the coil 
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pattern 32 through these 1st and 2nd outgoing lines 33 and 34. The coil pattern 32 is put 
between the lower insulating layer 35 by which a laminating is carried out on the gap layer 31, 
and the up insulating layer 36 by which a laminating is carried out on this lower insulating layer 
35. 

[0019] Up magnetic pole head 30a which writes in in respect of [ 19 ] floatation of the floatation 
head slider 14, and attends a gap specifies the recording track width of face on a magnetic disk 
13 at the time of informational writing so that clearly from drawing 4 . The line of magnetic force 
which circulates through the up magnetic pole pattern 30 and the lower magnetic pole layer 29 
will be written in from up magnetic pole head 30a which counters a magnetic disk 1 3, and will 
reach the lower magnetic pole layer 29 ranging over a gap. 

[0020] Here, the structure of the induction write-in head component 26 is explained in full detail 
in the pole tip which attends a write-in gap, referring to drawing 5 (a). The induction write-in 
head component 26 is equipped with the lower magnetic pole wafer 37 with a level difference 
which rises from the lower magnetic pole layer 29. By shaving off the front face of the lower 
magnetic pole layer 29, this lower magnetic pole wafer 37 may be formed in the lower magnetic 
pole layer 29 in one, and may be formed from the magnetic film formed anew on the lower 
magnetic pole layer 29 so that it may mention later. 

[0021] On the lower magnetic pole wafer 37, the laminating of the up magnetic pole wafer 38 is 
carried out on both sides of the gap layer 31. The lower magnetic pole wafer 37, the gap layer 
31, and the up magnetic pole wafer 38 are accumulated in the same pattern configuration, and 
these 3 person is surrounded by the nonmagnetic insulator layer 35, i.e., a lower insulating layer, 
so that it may be mentioned later, so that clearly from drawing 5 (b). The lower insulating layer 
35 forms the hollow 39 which uses the front face of the up magnetic pole wafer 38 as a base. 
The head of the up magnetic pole pattern 30 formed on the up insulating layer 36 becomes 
depressed so that the hollow 39 may be overflowed, it blocks 39 thoroughly, and is connected to 
the up magnetic pole wafer 38. An up secondary magnetic pole is constituted by the part and the 
up magnetic pole wafer 38 of the up magnetic pole pattern 30 which advanced into this hollow 
39. 

[0022] Thus, if line of magnetic force is made to exchange between the lower magnetic pole 
wafer 37 with the narrow magnetic pole width of face which rose from the lower magnetic pole 
layer 29, and the same up secondary magnetic pole with narrow magnetic pole width of face, it 
will become possible to make a magnetic field generate in the narrow field of the lower magnetic 
pole wafer 37 and up secondary magnetic poles. Consequently, it becomes possible to avoid the 
swelling of a magnetic field about a write-in gap. The writing of good information without a record 
blot will be realized to a record medium called a magnetic disk. 

[0023] Next, the manufacture approach of the floatation head slider 14 equipped with the thin 
film magnetic head 22 concerning this invention is explained in full detail. First, as shown in 
drawing 6 (a), 203 layers of aluminum form the thin film magnetic head 22 in wafer 40 front face 
made from aluminum202TiC formed by the front face. The thin film magnetic head 22 is formed 
for every block started by 1 floatation head slider 14. With a wafer with a diameter of 5 inches, a 
100x100=10000 piece floatation head slider can be started, for example. The formed thin film 
magnetic head 22 is covered with the nonmagnetic insulator layer of 203 layers of aluminum. 
[0024] Then, as shown in drawing 6 (b), the floatation head slider 14 starts wafer bar 40a located 
in a line with the single tier from the wafer 40 with which the thin film magnetic head 22 was 
formed. The floatation side 19 containing the rail 20 of two trains mentioned above in the started 
cutting plane 41 of wafer bar 40a is formed. Eventually, as shown in drawing 6 (c), each floatation 
head slider 14 is started from wafer bar 40a. 

[0025] Here, the manufacture approach of the thin film magnetic head 22 is explained in full 
detail. First, as shown in wafer 40 front face at drawing 3 or drawing 4 , sequential formation of 
the lower shielding layer 28, the MR component 25, the lower magnetic pole layer 29, and the gap 
layer 31 is carried out. In the gap layer 31, they are aluminum 203 and Si02. The oxide, 
aluminum nitride, Si nitride, Ti, and Ta which were said should just be used. Then, the conductive 
plating base 43 is formed on the surface whole surface of the gap layer 31 using sputtering or 
vacuum evaporationo. Ta and NiFe should just be used for the plating base 43. Then, a 
photoresist 44 is applied to the front face of the plating base 43, as shown in drawing 7 (a), the 
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photo mask with which the up magnetic pole wafer pattern and the back gap pattern were dug is 
used, and a photoresist 44 is exposed / developed. A photoresist 44 disappears within the up 
magnetic pole wafer pattern 45 and the back gap pattern 46, and the plating base 43 is exposed 
with this development. 

[0026] Then, the wafer 40 which was able to be burned in the photoresist 44 is dipped in the 
plating electrolytic solution, and the plating base 43 is made to energize a current. Then, as 
shown, for example in drawing 7 (b), plating grows from the exposed surface of the plating base 
43 which is not covered with a photoresist 44, and a magnetic film is formed. Of this membrane 
formation, the up magnetic pole wafer 38 is formed in the up magnetic pole wafer pattern 45. In 
consideration of the amount of blots of a record field, the thickness of a magnetic film is set as 
0.5 micrometers or more. 

[0027] After membrane formation of a magnetic film, similarly a photoresist 44 is used, and as 
shown in drawing 7 (c), a nonmagnetic membrane is formed on the formed magnetic film. Of this 
membrane formation, a nonmagnetic membrane 47 is formed in the up magnetic pole wafer 
pattern 45. 

[0028] Then, a photoresist 44 is removed using ultrasonic cleaning etc. By this clearance, as 
shown in drawing 7 (d), the magnetic film 48 and nonmagnetic membrane 49 which were formed 
in the same configuration pattern appear. In the field of the up magnetic pole wafer pattern 45, 
the nonmagnetic membrane 47 of the nonmagnetic membrane by which the laminating was 
carried out to the up magnetic pole wafer 38 of a magnetic film is obtained. 
[0029] Then, it is begun to delete the lower magnetic pole wafer 37 from lower magnetic pole 
layer 29 flat front face at the same time it removes thoroughly the around unnecessary plating 
base 43 and the gap layer 31 of the formed magnetic film and a nonmagnetic membrane using an 
ion mill. Consequently, as shown in drawing 7 (e), in the field of the up magnetic pole wafer 
pattern 45, the layered product of the lower magnetic pole wafer 37 which starts from lower 
magnetic pole layer 29 front face, the gap layer 31, the up magnetic pole wafer 38, and a 
nonmagnetic membrane 47 is obtained. Thus, if it begins to delete the lower magnetic pole wafer 

37 on a mask using the pattern configuration of the up magnetic pole wafer 38, a location gap will 
not arise between the up magnetic pole wafers 38 and the lower magnetic pole wafers 37 which 
form a write-in gap. 

[0030] If a layered product is obtained, the nonmagnetic insulator layer 35, i.e., a lower insulating 
layer, will be formed uniformly for wafer 30 front face, aluminum 203 is used for the lower 
insulating layer 35. The lower insulating layer 35 will cover thoroughly the up magnetic pole wafer 

38 and a nonmagnetic membrane 47, as shown in drawing 8 (a). 

[0031] Then, flattening polishing is carried out to the formed lower insulating layer 35 until a 
nonmagnetic membrane 47 is exposed, as shown in drawing 8 (b). The up magnetic pole wafer 38 
is not polished at this time. Consequently, the thickness of the up magnetic pole wafer 38 
obtained by plating membrane formation is maintained. It is desirable to use wrapping and two- 
step polishing of CMP (chemical machine polishing) for flattening polishing. Especially, according 
to CMP, it becomes possible to be able to terminate polishing processing certainly, when a 
nonmagnetic membrane 47 is exposed, consequently to control the amount of polishing of 
polishing processing certainly. In this case, as for a nonmagnetic membrane 47, it is desirable to 
consist of Si02 and aluminum 203. When an abrasive grain and a polishing blemish remain in a 
polishing side after polishing, it is desirable to perform flattening processing by etchback. 
[0032] As shown in drawing 8 (c) after flattening, the exposed nonmagnetic membrane 47 is 
removed using reactive ion etching. Consequently, the up magnetic pole wafer 38 equipped with 
the front face of plating membrane formation is exposed. If reactive ion etching is used, only the 
nonmagnetic membrane 47 which consists of a nonmagnetic membrane will be etched, and the 
up magnetic pole wafer 38 which consists of a magnetic film will not be etched. Moreover, if an 
etching ratio is changed between a nonmagnetic membrane 47 and the lower insulating layer 35, 
the thickness of the lower insulating layer 35 will not lose in weight in clearance of a 
nonmagnetic membrane 47. For that purpose, it is [ as opposed to / for example / the lower 
insulating layer 35 of aluminum 203 ] Si02. It is Si02 to objection that what is necessary is just 
to form a nonmagnetic membrane 47. What is necessary is just to form the nonmagnetic 
membrane 37 of aluminum 203 to the lower insulating layer 35. Of this clearance, the hollow 39 
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which uses the up magnetic pole wafer 38 as a base will be formed in lower insulating-layer 35 
front face. 

[0033] As shown in drawing 8 (d), when the up magnetic pole pattern 30 is formed eventually, in 
up magnetic pole head 30a, the head of the up magnetic pole pattern 30 will be connected to the 
up magnetic pole wafer 38. The formation of the coil pattern 32 and the formation of the up 
insulating layer 36 which should precede membrane formation of the up magnetic pole pattern 30 
may be carried out after flattening polishing termination of the lower insulating layer 35, and may 
be performed after clearance of a nonmagnetic membrane 47. Since the coil pattern 32 is formed 
on the lower insulating-layer 35 front face by which flattening was carried out in any case, the 
thing which narrow a coil pitch and for which things can be carried out, consequently magnetic 
core die length is contracted becomes possible. The record capacity of the over-writing property 
and RF property of the induction write-in head 26 improves. 

[0034] With the operation gestalt mentioned above, although the plating base 43, the gap layer 
31, and the lower magnetic pole layer 29 were removed at once using the ion mill, the gap layer 
31 may be removed after clearance of the plating base 43 using reactant dry etching, in this 
case, the gap layer 31 — Si02 the case where it uses — aluminum 203 — using — a 
nonmagnetic membrane 47 — forming — as process gas — BCI3 CI2 ** — what is necessary is 
just to use the said chlorine-based gas It is Si02 when using aluminum 203 reversely at the gap 
layer 31. It uses, a nonmagnetic membrane 47 is formed and it is CF4 as process gas. CHF3 
What is necessary is just to use it. Thus, if an etching ratio is changed between the gap layer 31 
and a nonmagnetic membrane 47, the thickness of a nonmagnetic membrane 47 will not lose in 
weight in clearance of the gap layer 31. 

[0035] In addition, it is not only combined with MR component, but the induction write-in head 
component concerning this invention may be combined with what kind of other read-out head 
components as it was mentioned above. 
[0036] 

[Effect of the Invention] According to this invention, the thickness of the up secondary magnetic 
pole of an induction write-in head component can be set as accuracy as mentioned above. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the internal structure of a hard disk drive (HDD). 
[Drawing 2] It is the perspective view showing one example of a floatation head slider. 
[Drawing 3] It is the sectional view showing the structure of the thin film magnetic head roughly. 
[Drawing 4] It is the top view showing the structure of an induction write-in head component 
roughly. 

[Drawing 5] It is the perspective view showing the structure at the head of a magnetic pole of an 
induction write-in head component in a detail. 

[Drawing 6] It is drawing showing the production process of a floatation head slider roughly. 
[Drawing 7] It is drawing showing roughly the production process of an induction write-in head 
component. 

[Drawing 8] It is drawing showing roughly the flattening polishing process in the production 
process of an induction write-in head component. 
[Description of Notations] 

22 The thin film magnetic head, 26 An induction write-in head component, 29 A lower magnetic 
pole layer, 30 An up magnetic pole pattern, 31 A gap layer, 35 The lower insulating layer as a 
nonmagnetic insulator layer, 37 A lower magnetic pole wafer with a level difference, 38 An up 
magnetic pole wafer, 39 It becomes depressed and they are 47 nonmagnetic membranes. 
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DRAWINGS 



[Drawing 1] 




[ Drawin g 3] 
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[Drawing 5] 
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[Drawing 4] 




[ Drawin g 7] 
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